The two-dimensional monomer-monomer (AB) surface reaction model without diffusion is considered for infinitesimal, finite, and infinite reaction rates k. For equal reactant adsorption rates, in all cases, simulations reveal the same form of slow poisoning, associated with clustering of reactants. This behavior is also the same as that found in simulations of the two-dimensional voter model studied in interacting-particle systems theory. The voter model can also be obtained from the dimer-dimer or monomer-dimer surface reaction models with infinitesimal reaction rate. We provide a detailed elucidation of the slow poisoning kinetics via an analytic treatment for the k=0+ AB reaction and the voter models. This analysis is extended to incorporate the effects of place-exchange diffusion which slows, but does not prevent poisoning. We also show that the k=0+ AB reaction with no diffusion is equivalent to the voter model with diffusion at rate 1/2. Identical behavior of the monomer-monomer reaction and the voter model is also found in an ''epidemic'' analysis, where one considers the evolution of a surface poisoned by one species, except for a small patch. Finally, we apply our findings to elucidate the behavior of the monomer-dimer surface reaction model for small reaction rates. The two-dimensional monomer-monomer (AB) surface reaction model without diffusion is considered for infinitesimal, finite, and infinite reaction rates k. For equal reactant adsorption rates, in all cases, simulations reveal the same form of slow poisoning, associated with clustering of reactants. This behavior is also the same as that found in simulations of the two-dimensional voter model studied in interacting-particle systems theory. The voter model can also be obtained from the dimer-dimer or monomer-dimer surface reaction models with infinitesimal reaction rate. We provide a detailed elucidation of the slow poisoning kinetics via an analytic treatment for the k =0+ AB reaction and the voter models. This analysis is extended to incorporate the effects of place-exchange diffusion which slows, but does not prevent poisoning. We also show that the k =0+ AB reaction with no diffusion is equivalent to the voter model with diffusion at rate 2. Identical behavior of the monomer-monomer reaction and the voter model is also found in an 'epidemic" analysis, where one considers the evolution of a surface poisoned by one species, except for a small patch. Finally, we apply our findings to elucidate the behavior of the monomer-dimer surface reaction model for small reaction rates.
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In this contribution, we shall consider the monomermonomer (or AB) surface reaction model, A(g)+ e -+ A(ad), B(g)+ e~8(ad), A (ad)+B(ad)~AB(g)+2m, on a square lattice of adsorption sites. Here g and ad denote gas-phase and adsorbed species, and e denotes an empty surface site. Adsorbed species are immobile unless otherwise stated. Adsorption rates pz and p~f or A and B, respectively, are normalized so that pz+p~= 1, and the reaction rate is denoted by k. We shall consider the reaction-limited regime with infinitesimal reaction rate k =0+, the regime of finite reaction rates 0 (k (~, and the adsorption-limited regime with infinite reaction rate k=~.
The basic behavior of these models follows from inspection of the appropriate exact rate equations for the evolution of concentrations or coverages of A(ad) and B(ad) with time t Here w. e let [A] and [8] the last result being identical to (2) . Finally, let 7=kt/(1+@) and consider the limit k =0+ where one obtains [1] ) =4(p -p ) [AB] . (4) In all cases, it is immediately clear that if p~Wpz (2) - (4) for the species concentrations, so the same conclusion applies. Although it does not rigorously follow from (2) - (4) (10 ) [8, 16] . In fact, n-point probabilities couple only to themselves and to (n -1)-point probabilities. Just as for the Glauber model [17] ,the randomly hopping lattice gas model [18] , or the equilibrium singlestep model [19] , it is this feature that facilitates analytic treatment of the model. Henceforth we consider only the case p~= pz = -, ', which facilitates fundamental reduction of (5) and (6) . First it is necessary to use conservation of probability relationships to convert all configurations appearing in (5) and (6) stitution into (5) and (6) shows that all three-site probabilities cancel out in the special case where p"=pii (but in no other case). Before writing out the resulting equations, it is convenient to introduce a more compact notation. Thus we let P; -denote the concentration of pairs of A's separated by (i,j), so by symmetry P, =P~and P; =P; . Let 6 denote the discrete Laplace operator the above-mentioned cancellation for pz =pii, (5) and (6) The random initial condition corresponds to S; =1, for alii and j.
The above analysis can be repeated for the voter model. The key difference is that p& is replaced by p" in the first term of (5) . Consequently In Sec. IV, we show that for the one-dimensional versions of these models, rate equations analogous to (8) can be solved completely via standard techniques [18, 20] . (See Ref. [22] for a discussion of similar issues applied to multi-Eden-cluster growth. ) Thus our results for o(r) in Fig. 3 above can be used to extract values for an effective v(r) =1 -o(r). Our data are consistent with the expectation that v(w)~-, ' for large clusters, and allow that v(r) may vanish as r~~.
III. EPIDEMIC ANALYSIS
Here we present results of an "epidemic analysis" for the monomer-monomer reaction with p~= pz = -, ' and for the voter model (without diffusion). In such an analysis, the system is initially completely covered or poisoned by species B, say, except for a small patch. We determine the behavior of the "survival" probability P, that the system is not completely poisoned, as a function of time. This type of analysis is commonly used to determine the critical behavior of models with nonequilibrium phase transitions to adsorbing or poisoned states [5, 11, 12] . In such studies, right at the transition, one finds that (5) - (8) or the corresponding spin representation [8, 16, 26] .
One can also introduce diffusion, the randomizing effect of which works against the clustering propensity of the reaction. This competition has been studied to date only for one case of finite reaction rate [27] . 24] ). An interesting conjecture has been made [14, 25] [28] .
